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Plants and thelr Microblal Assistants:
Nature's Answer to Earth's Environmental Pollution Problems

B.C. Wolverlon, Ph.D.
Director, Wolverton Environmental Services
Picayune, Mississippi

Balare my recen! retirament from the U5, Govern:
ment, | was employed with NASA as a research
scientist at the Stennis Space Cenler in Misslssippl
for over 18 years. These past 18 years have been
a challenge to maintaln funding for continuing ra-
search in tha ulilization of higher planis and their
assoclaled microorganisms to solve environmental
pollution problems on Earth and in fulure space
appications.''? Hopefully, this research with
plants and microorganisms will continue at NASA,
Even though | have retired from NASA, | will con-
tinue my research and will concanirale on applying
this lachnology lo solving some of Earth’s environ.
mental pollution problems,

i man i sealed inside closed facilities, we all
know he becomes a polluter of the envirgnment. It
I8 also common knowledge 1o most people that
man cannof survive on Earlth without green phota-
gynthesizing plams and microorganiams, Thera.
fore, it is vitally impartant thal we have a bellar
undersianding of the interaclions of man with
plarts and microorganisms. (Figure 1) Biosphera
2 and other relaled sludies presently being con-
ducted or planned, hopefully, will supply data thal
will help save planel Earth from impending envirgn-
mental disasier,

| personally feel that a promising salution o the
Earih'a environmeantal polliution problems |18 the
development of a means to utilize bolh air and
water pollulion as a nutrient source lor growing
grean planis. To this goal, | have dedicated the past
twenty years of my lile. As | tour the world and
lecture on this approach lo enviranmaental pollution
conlrol, paople are bagnning to understand and

accap! tho idea of using nature Lo cloan aur orvi-
fonmenl.

Sewage Is now being used as a nulrem solu-
ton for growing plants while the plant rools and
associaled microorganisms convarl sawage 10
clean water, This new concept is rapidly gaining
accoplance because il is the most economical
means of Irealing sewage, espocially for rural
areas and small cities (Table 1).

Microarganisms have always boen used by
engineers 1o reat sewage and Industrial wastewa-
fer. Bul the wuse of higher plants In complaling
nature’s cycle is a new adddion to this process.
Allhough microorganisms are a vilal par of waste-
walar Ieatment, i s important 1o have vascular
plants growing In these treatmant fiters to feed off
the melabolic by-products of microorganiams and
1o prevent slime layer formatian from dead micro-
organlsma. Aquatic plani rools can also add trace
levals of oxygen o help maintain asrobic condi-
fions In plant-microblal wasiewater treatment 6l
ters,

One question often asked |8, “Will this waste-
walar treatment system work in cold climales?”
This guestion has been answerad by a small lown,
Monterey, Virginia, Located in the mountains ol
western Virginia, near the West Virginia border,
Monteray's lemperature reachos lovals of <30 da.
greas Fahrenhait. This small town has inslalled a
bulrushirock filer system 10 traal thair wasia, This
system has been in operation over two years now
and the lalest data avalable indicated it was maet-
ing design trealmeni levels,

The largast aqualic plant rock filler system




installed to dale is at Denham Springs, Loulsiana,
This system |s trealing approximately three million
gallons per day of domestic sewage. With EPA
grant money baing phased oul, the only affordable
ahernative for small lowns and rural areas s the
aquatic plant waslewaler treatment system. To
damonstrale the eMecliveness of aquatic plant
waslewalor ireatment systems, dala from a mobile
home park in Pearington, Mississippl designed to
treat 10,000 gakons per day is shown (Tabla 2).
The owner has converied his sewaga trealment
system into a beauliful fiower garden conlaining
canna lilles, water irls and elephani ears,
Although the largesl number ol aquatic plant
wastewater reatment systems inslalled to date
have been for trealing domestlc sewage, the use

ol these systems for trealing industrial chamical
wastowaler Is raphdly Increasing (Table 3). The
chemical manufacturing industry, papar mills, tha
textile indusiry and animal processing plants are
beginning 1o utilize the aqualic plant wastowatar
Ireatmant process as an economical and environ-
maenlally safe method ol treating thelr waslawaler
{Figure 2). The catfish farmers in Misslssippl are
also exparimenting with agquatic plant filters for
troating and recycling their fish cullure waters,
Houseplants comblned with activaled carbon
fillers are also a promising sclution 1o the complex
problems of Indoor air poliution. The Unlted Stales
Enviranmantal Proteclion Agency (EPA) aludies
have staled that indoor air pollullon represents a
majof porion of the public exposura 1o air pollution
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By means of resplration alone, man releases over
100 volatile chemicals into the atmosphere, Planta
also chemicals such as

aldehydes, alcohols, betones, and esters o the
stmosphere. Plants, and the microblalvich soll I
which they grow, can remore from the atmosphece
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Table 1. Aquatic plant wastiwaler treatment syslema using Ischnobagy developad by B.C. Walveran, PhD,
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Figure 2. Arlificial Marsh Wastewaler Traatmenl System for Pelahatchie, Mississippi



SEPTIC TAMK ROCK/PLANT WASTEWATER TREATMENT SYSTEW FOR
SUNRISE HAVEM MOBILE HOME PARK, PEARLIMGTON., RISSISSIPPI

SEPTIC TANK EFFLUENT HMARSH FILTER EFFLUENT
{mgsl) (mg /L)
Fecal Collform Focal Collformt
ibaka [EITER] I5s Colonles /100 ml BODsg T58 Colonles/100 m]
U] 118 0 3.8 = 10F 7.2 0 3,300
17488 11 16 2.9 = 10* 7.5 b 166
asan .} ] 1] 2.0 = 10* by 0 il
9/88 119 18 1.9 = 10% 5.6 0 1,333
1o/a8 126 136 1.1 = 10* 5.2 B 2,000
i1/88 %5 184 2.1 = 10* 1.8 ] 1,800
12/88 13a 170 3.8 x 10* 1.9 B 1,400
1/89 11 14 1.8 x 10* b6 12 Shh
/89 97 46 1.0 = 10* Sale b L, SO0
/89 i 16 1.0 = 10* | i 1,000
4 /B9 183 130 1.5 = 10* 1.4 5 ns
5409 I bk 100 6.5% n 10* i, 7 0 Hnh
#Before Chlorination
Table 2. Pearington, Mississippi Seplic Tank/Rock Plant Marsh Filler.
ARTIFICIAL MARSHES FOR TREATING INDUSTRIAL
WASTEWATER CONTAINING TOXIC CHEMICALS
Chamicals Marsh Plants In
{mgiL) Rock Filler Influant Effluent®
Trichloroelhylene Torpedo grass 3.60 0.0009
Soulhern bulrush 9.490 0.05
Benzens Toipodo qgrass 7.04 1.52
Southern bulrush 12.00 510
Head 8,21 0.05
Toluana Torpado grass 5.62 1.37
Southemn bulrush 11.47 4.50
Read 6.60 0.005
Chlorcbhenzena Torpedo grass 4.85 1.54
Southermn bulrush 10.65 4.90
Phenal Caltall 101.00 17.00
Reed 104.00 T.00
P.aylene Reed 407 0.14
Panlachlerophenol (PCP) Torpedo grass 0.85 0.04
Polassium cyanide Toipedo grass 3.00 = 0.20
Polassium lerrle cyanlde Torpodo grass 12.60 =0.20
L__ *24-hour retentlon time




ENERGY-EFFICIENT HOMES WITH BIOREGENERATIVE
LIFE-SUPPORT SYSTEMS

Figure 3. Enargy-eflicient homes with bioregeneralive lile-support syslems.

and may pose serious acute and chronic health
risks. The EPA studies also stale that the poleniial
economic impact of indoor air pollution is estimated
to be in the lens of billions of dollars per year.

To enhance the efliciency ol commaon
houseplants and potting soil in removing indoor air
pollutants, | recently developed a high efficiency
plant filter system combining activated carbon and
other adsorbent materials inlo a unique filter sys-
temn. This palent pending system utilizes a fan to
rapidly move polluted air through a mixed bed filler
containing a combination of the most effective ad-
sorbent malterials in a hydroponic plant growth
chamber. The hydroponic reservoir continuously
supplies moisture o the plant root zone to prevent
the roots from being damaged during continuous
operatlon of the exhaust fan which moves air

through the plant root adserbent mixture bed. One
of the unique components of this process is the
ulilization of plant roots and microorganisms o
continuously clean and bioregenerate the adsor-
bant bed flilter,

The obvious next step in development of plant
and microblal filter biotechnalogy is Lo incorporale
the complex waslewater irealmentindoor air puri-
fication concepl into a real home environment. This
| have recently accomplished in my own home.
Although it took some time to convince my wife fo
allow me to flush raw sewage into a planter system
in her house, she reluctantly allowed me lo inslall
such a wastewater lrealment/indoor air purification
system (Figure 3). Now we have a lovely Florida
room filled with beautiful houseplants that purify the
air while feeding off lhe wastewaler.



With this accomplished, | am now favarishly
attacking the air emission problems from smoke-
slacks, Incineralors, etc. This Is the final parl of the
puzzle to be compleled using green plants and
microorganisms for solving Earth's water and air
pollution problems. The approach to solving the
point source air emission problem is to converl the
air pollutants into water pollution and purify the
polluted walers using aquatic plant microbial
marsh fillers.

Since conventional technology has failed to
solve |he Earth's environmenial pollution prob-
lems, the most promising option left o man, in my
oplinion, Is to harness the power of nalure by using
plants and thelr assoclaled microorganisms to
undo man’'s damage.
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